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A spacer for use in the centering of the far end portion 
of the stem of a prosthetic implant is molded of a syn- 
thetic polymeric material compatible with the cement 
employed to affix the prosthetic implant within the 
natural bone and includes a post for coupling the spacer 
with the stem, a flanged spacer portion for extending 
longitudinally and radially beyond the stem to engage 
the natural bone for centering the stem, and a reinforc- 
ing core extending longitudinally into the post and into 
the flanged spacer portion to reinforce the spacer 
against stresses to which the spacer is subjected, espe- 
cially at a location between the post and the flanged 
spacer portion of the spacer, during implant and during 
subsequent curing of the cement 

20 Claims, 2 Drawing Sheets 
28 
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REINFORCED SPACER FOR STEM-TYPE 
PROSTHETIC IMPLANTS 

The present invention relates generally to prosthetic 5 
implants and pertains, more specifically, to stem-type 
prostheses such as a femoral prosthesis to be affixed 
within the femur for providing a replacement ball at the 
proximal femur. 

It is conventional, in the implant of a femoral prosthe- 10 
sis, to insert the stem of the prosthesis longitudinally 
into a passage in the prepared femur and to affix the 
stem, at least along a portion of the length of the stem, 
within the passage through the use of cement In this 
manner, the stem is coupled directly to the natural bone IS 
of the femur. The outside diameter of the stem is made 
smaller than the inside diameter of the passage so as to 
provide a space for the cement and to facilitate insertion 
of the stem during implant In order to facilitate inser- 
tion and maintain the stem essentially centered within 20 
the passage, both during insertion and while the cement 
cures, a centering device, or spacer, is provided at the 
distal end of the stem to guide and maintain the distal 
end of the stem essentially centered in the passage. 

It is desirable that the spacer be constructed of a 25 
material compatible with the cement The most com- 
monly used cement is a methyl methacrylate, com- 
monly referred to as PMMA, and the spacer advanta- 
geously is molded of methyl methacrylate (PMMA) so 
that after insertion of the stem and upon curing of the 30 
cement, the material of the cement and the material of 
the spacer are joined in an integral cement mantle, with 
the spacer preferably becoming essentially indistin- 
guishable from the surrounding cement. However, 
spacers molded of PMMA tend to be somewhat brittle 35 
and therefore subject to fracture during implant and 
subsequent curing of the cement in the passage. Frac- 
ture of the spacer during insertion or during curing of 
the cement could lead to a shift in the stem relative to 
the surrounding bone, generally to either a varus or a 40 
valgus position, resulting in an incongruent cement 
mantle having relatively thin, weakened portions, lead- 
ing to potential loosening of the stem during service. 

The present invention provides an improved spacer 
which resists the above-described shift in the position of 45 
the stem of a stem-type prosthetic implant and which 
attains several objects and advantages, some of which 
are summarized as follows: Enables the use of a spacer 
constructed of a material compatible with the cement 
employed in the cemented affixation of a stem-type 50 
prosthesis within the natural bone of a recipient, which 
spacer will maintain guiding and centering functions 
during insertion of the stem into a passage in the pre- 
pared natural bone, during any impaction of the pros- 
thesis, and during subsequent curing of the cement in 55 
the passage; provides a spacer for use in connection 
with any selected one of a plurality of stem-type pros- 
thetic implants having stems of different sizes; provides 
a reinforced construction in a spacer for resisting frac- 
turing stresses encountered during insertion, during any 60 
impaction, and during curing of the cement in a ce- 
mented implant procedure; enables the spacer to func- 
tion properly even where excessive stresses may actu- 
ally fracture particularly vulnerable portions of the 
spacer, promotes ease of implant and a better fit by 65 
facilitating the choice of a spacer of appropriate dimen- 
sions for coupling with a selected stem size; provides a 
radiographic marker in a spacer constructed of an essen- 



2 

dairy radio-transparent synthetic polymeric material; . 
provides a wider range of choices in the design and 
configuration of stem-type prosthetic implants; pro- 
motes superior performance in stem-type prosthetic 
implants over an extended service life. 

The above objects and advantages, as well as further 
objects and advantages, are attained by the present 
invention which may described briefly as a spacer for 
use in connection with a stem-type prosthetic implant in 
which the prosthetic implant includes a stem extending 
longitudinally between a near end and a far end for 
insertion into a passage in the natural bone within which 
the prosthetic implant is to be implanted, a far end por- 
tion adjacent the far end, and a bore extending longitu- 
dinally into the far end portion toward the near end, the 
far end portion having a predetermined overall diame- 
ter, the spacer comprising: a spacer portion constructed 
of a synthetic polymeric material and including spacer 
elements arrayed circumferentially around the spacer 
portion; a post integral with the spacer portion, the post 
extending longitudinally from the spacer portion and 
having an outer surface; and a reinforcing core embed- 
ded within the spacer portion and extending longitudi- 
nally so as to be integral with the post; the relative 
dimensions and location of the outer surface of the post 
and the bore in the tar end of the stem, and the relative 
dimensions and location of the spacer elements and the 
far end portion of the stem being such that the post is 
receivable within the bore for affixing the spacer to the 
far end portion with the spacer elements extending 
longitudinally beyond the far end portion and laterally 
beyond the predetermined diameter of the far end por- 
tion of the stem for engaging the natural bone, upon 
insertion of the stem during implant, to essentially cen- 
ter the far end portion of the stem within the passage. 

The invention will be understood more fully, while 
still further objects and advantages will become appar- 
ent, in the following detailed description of a preferred 
embodiment of the invention illustrated in the accompa- 
nying drawing, in which: 

FIG. 1 is a longitudinal cross-sectional view showing 
a stem-type prosthesis implanted within a femur, the 
prosthetic implant including a spacer constructed in 
accordance with the present invention; 

FIG. 2 is an enlarged, partially sectioned pictorial 
view showing the spacer being applied to the distal end 
portion of the prosthesis, prior to implant; 

FIG. 3 is an elevational view of the spacer; 

FIG. 4 is a top plan view of the spacer; and 

FIG. 5 is a longitudinal cross-sectional view of the 
spacer. 

Referring now to the drawing, and especially to FIG. 
1 thereof, the proximal end of a femur 10 has been re- 
sected for the implant of a femoral prosthesis. A femoral 
prosthesis is illustrated at 20 and is shown implanted at 
the prepared proximal end of the femur 10. Femoral 
prosthesis 20 is of the type having a stem 22 which is 
inserted into the prepared proximal portion of the femur 
10 to be affixed to the femur. 10 so that a prosthetic 
portion 24 which is unitary with the stem 22 at the near 
or proximal end of the stem 22 of the prosthesis will 
provide a neck 26 upon which is placed a spherical head 
28 for engagement with either the natural acetabulum 
or an acetabular prosthesis for articulation in a hip re- 
placement The femur 10 is prepared to receive prosthe- 
sis 20 by cutting to establish a neck resection level at 30 
and then creating a passage 32 within the wall 34 of the 
femur 10 as a part of a cavity 36 in the prepared femur 
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10 for receiving the stem 22 of the prosthesis 20. A implant, or as cement is injected after insertion of the 

conventional bone plug 37 is inserted, as shown. Ce- stem 22. 

ment 38 is placed in the cavity 36 and the far or distal The employment of the post 46 and bore 52 connec- 
end of the stem 22 is inserted into passage 32 and ad- tion at the distal end portion 54 of the stem 22 of pros- 
vanced .longitudinally downwardly, through the un- 5 thesis 20 enables the provision of distal spacers 40 of 
cured cement 38, until the stem 22 is seated fully within . differing dimensions for connection to stems 22 of van- 
the passage 32. Alternately, cement 38 may be injected ous diameters so as to allow a surgeon to select any 
into cavity 36 subsequent to insertion of the stem 22. combination of stem 22 and distal spacer 40 to accom- 
Upon proper seating of the prosthesis 20 in the cavity 36 modate the requirements of a particular recipient of 
of the prepared femur 10, as shown, a mantle of cement 10 prosthesis 20. Thus, a plurality of distal spacers 40 hav- 
38 surrounds the stem. 22. and, upon curing of the ce- m S flanges 48 of different radial extent for providing a 
ment 38, affixes the stem 22 to the corresponding proxi- range of overall diameters D all include a post 46 of 
mal portion of the femur 10. In order to assure proper single standard di men s io ns to cooperatively engage a 
affixation by the mantle of cement 38, the passage 32 is 1,016 52 of single complementary dimensions placed in 
larger in diameter than the predetermined diameter of 15 each of a number of different stems 22 so as to enable 
the stem 22, and the stem 22 essentially is centered ^ selection of a particular size distal spacer 40 for 
within the passage 32 of cavity 36 to establish an appro- attachment to a particular prosthesis 20 to attain the fit 
priate congruent mantle of cement 38 about the stem 22, required in a particular recipient 
the mantle of cement 38 having at least a minimum Distal spacer 40 is constructed of a synthetic poly- 
thickness throughout for providing the strength neces- 20 meric material compatible with cement 38. Since the 
sary for proper affixation. To that end, a spacer, shown pT f^f cm S^ ? "f** 1 I ° ethacr y late ' commonly 
in the form of distal spacer 40, constructed in acoor- referred to as PMMA, the distal spacer 40 preferably is 
dance with the present invention, is placed at the far or m ?i ded of ™^ ™™> ?™ «f the cement 38, 
distal end of the stem 22. subsequent to insertion of the stem 22 fully into the 

Turning now to FIG. 2, distal spacer 40 is seen to 25 P 3583 *? * ^ 1 f n ^ 1 bond * c ^^ b f w ^.^ 
mcluoVaspacer member in the form of a spacer portion ^ntJSand the distal spacer 40 so tot the distal 
Af% v avinty * ma i n i^vr ;« th+ form rt f a £?k aT^a o spacer 40 becomes essentially mdistinguishable from the 
, y !u 44, and a ^ f cem ^ t ^ ^ mechanical charac- 

post 46 extendmg longitudinally from the spacer por- t 1 T~ M ^J^Z^uJ^,IZ tr_~^l 

tion 42. A pkirahty of spacer dements in the fornVof , ft ^« of Ae connection between the stem 22 an^the 
flanges 48 extend kteraU^L the hub 44. The JostS 30 SltSJ S 

has aTouter surface 50 generally complementary^* a «? a ^ 

wuiw wmpiciuoiuuy "Yr , ture if subjected to excessive stress during insertion of 

bore 52 wmch extends Icm^mdmaUymto a far or distal ^ ^ ^ mto me passage 32 an d Action 0 fthe 
end porton 541ocated at the far or distal end of Ae stem prosthesis 20 . The material of the distal spacer 40 may 
^P*^"^ 35 bemadeevenmorebrittiebymepr^^ 

end pf&estem^22 toward the proximal end of the pros- k ^ PMMA ^ ^um for the purpose of render- 
thesis20. Distal spacer 40 is coupted to the stem 22 by in g the material somewhat ramo^paque!More particu- 
msertion of ^post 46^mto the bore 5^ the relative larly, stresses at a vulnerable location 66, where the post 
pensions of the post 46 and the bore 52 bemg such 46 meets the flanged spacer portion 42 of the distal 
that the distal spacer 40 is affixed properly m the chstal 40 ^ ^ become concentrated to the point where 

end portion 54 of the stem 22. Outer surface 50 of the a fracture can occur between the post 46 and the spacer 
post 46 is generally frusto-comcal and is tapered from a portion 42. Such a fracture could allow the distal end 
larger diameter adjacent the spacer portion 42 to a portion 54 of the stem 22 to become skewed within the 
smaller diameter: at the upper end 56 of the post 46, passage 32, thereby causing undesirable incongruity in 
which upper end 56 is spaced longitudinally away from 45 me mantle of cement 38. In order to preclude such an 
the spacer portion 42. The tapered configuration assures occurrence, distal spacer 40 is provided with a reinforc- 
an appropriate connection between the distal spacer 40 ing core, shown in the form of a rod 70, embedded 
and the stem 22 upon seating of the post 46 within the within the hub 44 and extending longitudinally into the 
bore 52. Once the distal spacer 40 is coupled with the post 46 and into the spacer portion 42, in lateral juxtapo- 
stem 22, the spacer portion 42 is located longitudinally 50 sition with the flanges 48, adjacent the root 60 of each 
beyond the far or distal end of the stem 22 and the flange 48. Rod 70 preferably is constructed of a biocom- 
flanges 48 extend laterally beyond the predetermined patible metal alloy, such as a cobalt chrome alloy, and 
diameter of the stem 22 to engage the natural bone of reinforces the distal spacer 40 adjacent the intersection 
the femur 10 for centering purposes. of the post 46 and the spacer portion 42, so as to resist 

Turning now to FIGS. 3 through 5, as well as to 55 fracture of the distal spacer 40, especially at the vulnera- 
FIGS. land 2, distal spacer 40 preferably includes four ble location 66. Moreover, rod 70 preferably is secured 
flanges 48 spaced equidistantly circumferentially within the hub 44 at 72, along the post 46, and at 74, 
around the hub 44 so as to be arrayed orthogonally within the spacer portion 42 laterally adjacent the roots 
about the hub 44. Each flange 48 extends radially out- 60 of the flanges 48, as by a tight fit between the rod 70 
wardly from a root 60 at the hub 44 to a crest 62 at an 60 and the hub 44, so that even if a fracture should occur at 
overall diameter D, and has a rounded leading edge 64. 66, the flanged spacer portion 42 of the distal spacer 40 
The rounded leading edges 64 facilitate insertion of the . will not be separated from the post 46, and the distal 
stem 22 into passage 32 during implant, and the crests 62 ; spacer 40 still will function to TnAmtain the distal end 
are radially equidistant from the hub 44 so as to engage portion 54 of the stem 22 centered within the passage 32 
the bone of the femur 10 to center the stem 22 within the 65 during insertion of the stem 22 into the passage 32. Rod 
passage 32. The circumferential spacing between the 70 may be embedded within hub 44 of distal spacer 40 in 
flanges 48 enables the uncured cement 38 to pass the several different ways; however, the preferred methods 
distal spacer 40, as the stem 22 is being inserted during are either by molding the hub 44, with post 46 and 
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spacer portion 42, around the rod 70, or by providing 
the hub 44 with a central hole 76 and then inserting the 
rod 70 into the hole 76 subsequent to molding. 

The employment of metal alloy rod 70 provides a 
radiographic function so that conventional barium in> 5 
pregnation need not be employed to enable radio- 
graphic detection of the position of the distal spacer 40. 

It will be seen that the spacer 40 attains the several 
objects and advantages summarized above, namely: 
Enables the use of a spacer constructed of a material 10 
compatible with the cement employed in the cemented 
affixation of a stem-type , prosthesis within the natural 
bone of a recipient, which spacer will maintain guiding 
and centering functions during insertion of the stem into 
a passage in the prepared natural bone, during any im- 15 
paction of the prosthesis, and during subsequent curing 
of the cement in the passage; provides a spacer for use 
in connection with any selected one of a plurality of 
stem-type prosthetic implants having stems of different 
sizes; provides a reinforced construction in a spacer for 20 
resisting fracturing stresses encountered during inser- 
tion, during any impaction, and during curing of the 
cement in a cemented implant procedure; enables the 
spacer to function properly even where excessive 
stresses may actually fracture particularly vulnerable 25 
portions of the spacer; promotes ease of implant and a 
better fit by facilitating the choice of a spacer of appro- 
priate dimensions for coupling with a selected stem size; 
provides a radiographic marker in a spacer constructed 
of an essentially radio-transparent synthetic polymeric 50 
material; provides a wider range of choices in the design 
and configuration of stem-type prosthetic implants; 
promotes superior performance in stem-type prosthetic 
implants over an extended service life. 

It is to be understood that the above detailed descrip- 35 
tion of an illustrated preferred embodiment of the in- 
vention is provided by way of example only. Various 
details of design and construction may be modified 
without departing from the true spirit and scope of the 
invention, as set forth in the appended claims. 40 

The embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as 
follows: 

1. A spacer for use in connection with a prosthetic 
implant having a stem extending longitudinally between 45 
a proximal end and a distal end for insertion into a pas- 
sage in the natural bone within which the prosthetic 
implant is to be implanted, a distal end portion adjacent 
the distal end, and a bore extending longitudinally into 
the distal end portion toward the proximal end, the 50 
distal end portion having a predetermined diameter, the 
spacer comprising: 
a spacer member constructed of a synthetic poly- 
meric material and including a main body and . 
spacer elements arrayed circumferentially around 55 
the spacer member and extending laterally from 
the TTiain body to an overall diameter; 
a post integral with the spacer member, the post ex- 
tending longitudinally from the spacer member and 
having an outer surface with a diameter smaller 60 
than the overall diameter of the spacer member; 
and 

a reinforcing core embedded within the spacer mem- 
ber and extending longrtodinaDy so as to be integral 
with the post; 65 

the post being receivable within the bore of the stem 
for affixing the spacer to the distal end portion with 
the spacer elements extending longitudinally be- 
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yond the distal end portion and laterally beyond 
the predetermined diameter of the distal end por- 
tion of the stem for engaging the natural bone, 
upon insertion of the stem during implant, to essen- 
tially center the distal end portion of the stem 
within the passage. 

2. The invention of claim 1 wherein the synthetic 
polymeric material of the spacer member is selected 
from materials compatible with cement utilized to se- 
cure the prosthetic implant within the natural bone. 

3. The invention of claim 2 wherein the spacer mem- 
ber is molded of PMMA- 

4. The invention of claim 2 wherein the reinforcing 
core comprises a rod constructed of a biocompatible 
metal alloy. 

5. The invention of claim 4 wherein the spacer mem- 
ber and the post are molded of PMMA in a unitary 
construction. 

6. The invention of claim 5 wherein the reinforcing 
rod extends into the post and is secured to the spacer 
member within the spacer portion and to the post 
within the post 

7. The invention of claim 6 wherein the outer surface 
of the post is frusto-conical and is tapered from a larger 
diameter adjacent the spacer member toward a smaller 
diameter spaced longitudinally proximal from the 
spacer member. 

8. A spacer for use in connection with a prosthetic 
implant having a stem extending longitudinally between 
a proximal end and a distal end for insertion into a pas- 
sage in the natural bone within which the prosthetic 
implant is to be implanted, a distal end portion adjacent 
the distal end, and a bore extending longitudinally into 
the distal end portion toward the proximal end, the 
distal end portion having a predetermined diameter, the 
spacer comprising: 

a hub; 

a spacer member integral with the hub, the spacer 
member including spacer elements arrayed circum- 
ferentially around the hub and extending laterally 
from the hub, each spacer element including a root 
at the hub and a crest spaced laterally from the root 
to an overall diameter; 

a post integral with the hub, the post extending longi- 
tudinally from the spacer member and having an 
outer surface with a diameter smaller than the 
overall diameter of the spacer member; 

the hub, the post and the spacer member being con- 
structed of a synthetic polymeric material; and 

a reinforcing core embedded within the hub and ex- 
tending longitudinally so as to extend into the post 
and into the spacer member to be laterally juxta- 
posed with the spacer elements adjacent the roots 
of the spacer elements; 

the post being receivable within the bore of the stem 
for affixing the spacer to the distal end portion with 
the spacer elements extending longitudinally be- 
yond the distal end of the stem atirf laterally beyond 
the predetermined diameter of the distal end por- 
tion of the stem for. engaging the natural bone, 
upon insertion of the stem during implant, to essen- 
tially center the distal end portion of the stem 
within the passage. 

9. The invention of claim 8 wherein the reinforcing 
core comprises a rod, and the rod is secured to the hub 
at the post and at the spacer member. 

10. The invention of claim 8 wherein the synthetic 
polymeric material of the hub, the spacer member and 
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the post is selected from materials compatible with 15. The invention of claim 14 wherein the reinforcing 

cement utilized to secure the prosthetic implant within ^JS*"? V2* ^ SeCmd l ° ** 

r r at the post and at the spacer member. 

the natural bone.: 16. The mvention of claim 14 wherein the synthetic 

1L The invention of claim 10 wherein the spacer 5 polymeric material of the hub, the spacer member and 

member and the post are molded of PMMA in a unitary ^ P 081 * sel ected from materials compatible with 

construction cement utilized to secure the prosthetic implant within 

ounswucu the natural bone. 

12. The invention of claim 11 wherein the reinforcing 17. The invention of claim 16 wherein the spacer 
core comprises a rod constructed of a biocompatible 10 member and the post are molded of PMMA in a unitary 
metal alloy construction. 

1* m. • *z f 1 • 41 Ik * av l^Themvendonofclaiml7wheremthei^orcuig 

13. The invention of claim 12 wherem the rod is ^re comprises a rod constructed of a biocompatible 
secured to me hub at the post and at the spacer member. metal alloy. 

14. The invention of claim 8 wherein the spacer ele- 15 19- The invention of claim 18 wherein the. rod is 

ments each comprise a flange extending from the hub, in ^* to * e *"* at * e f* * .spacer member. 

, . : 0 20. The mvention of claim 19 including four flanges 

a radial direction from a corresponding root to a corre- arrayed orthogonally about the hub. 

sponding crest. * • * * * 

20 
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